Abstract We report a case of an ovarian cyst in pregnancy complicated by torsion of the cyst requiring urgent surgical intervention at 13 weeks of gestation. The case was successfully managed by laparoscopic ovarian cystectomy without any maternal or fetal complications. Thus proving that operative laparoscopy in pregnancy is a safe and feasible option. Approximately 0.2% of pregnant women require intra-abdominal general surgery during pregnancy. Benefits of laparoscopic surgery compared to the traditional open surgery are well recognised; notably, a shorter hospital stay and a reduced rate of post-operative complications. Pregnancy poses unique surgical and anaesthetic problems due to altered physiology and anatomy in pregnancy. The effect of the pneumoperitoneum on the maternal haemodynamic status, risk of uterine/fetal damage by trocar entry, risk of miscarriage and preterm labour are some serious concerns that may limit the feasibility and safety of operative laparoscopy in pregnancy. In the past few decades, there has been increasing evidence emerging in the medical literature supporting the safety of operative laparoscopy in pregnancy. The second trimester is considered to be the safest period in terms of least risk to the fetus and also seems more favourable for the technical aspect of the laparoscopic procedures. Hasson's method of laparoscopic entry technique is prudent to avoid possible uterine injury. Although absolute safety of laparoscopic surgery during pregnancy in humans is yet to be established, presently, operative laparoscopy by an experienced laparoscopist is considered a safe and effective alternative to traditional laparotomy. Prospective randomised controlled studies in this clinical territory are lacking. Keywords Laparoscopy . Pregnancy . Adnexal mass .
She was admitted as an emergency at 13 weeks of gestation with a history of acute severe colicky right side lower abdominal pain and vomiting. On examination, she was in significant distress and tachycardic but was normotensive and apyrexial. Marked tenderness on a diffuse area of the lower abdomen particularly on the right side with guarding rigidity and rebound tenderness were noted. Pain was little amenable to parenteral morphine administration.
Inflammatory markers including white cell count and C-reactive protein were both within normal reference range. The diagnosis of acute appendicitis was considered unlikely after assessment by the surgical discipline but could not be completely ruled out. Pelvic ultrasound scan during acute admission confirmed the presence of the previously seen ovarian cyst with some free fluid in the Pouch of Douglas.
With a background history of a large ovarian cyst, a corroborative history and examination findings made ovarian cyst complication (torsion/haemorrhage/rupture) the most likely diagnosis. Hence, urgent laparoscopy was performed after informed consent and adequate counselling about possible fetal complications.
Closed trocar entry technique was employed with carbon dioxide pneumoperitoneum achieving a pressure of 15 mmHg. A twisted left ovarian cyst was noted. Laparoscopic cystectomy was performed successfully after untwisting the cyst. The time taken for the procedure was 45 min.
Fetal viability was confirmed post-operatively. She had an uneventful post-operative recovery and the total length of hospital stay was 26 h. Histological assessment confirmed a serous cyst-adenoma.
The subsequent antenatal course was unremarkable. A live healthy female baby weighing 3.2 kg was delivered vaginally at 39 weeks of gestation.
Discussion

Introduction
Approximately 0.2% of pregnant women require intraabdominal general surgery during their pregnancies.
Although the concepts of laparoscopic surgery in pregnancy were put forth over a century ago, its acceptance as a useful procedure has evolved only recently within the last 15 years or so. In 1901, von Ott from St. Petersburg described examination of the abdominal cavity of a pregnant woman through a culdoscopic incision using a head mirror to reflect light. Since the 1940's, laparoscopy has been used for tubal sterilization and the surgical management of ectopic pregnancies [11, 21] .
Until recently, pregnancy was considered an absolute contraindication for laparoscopic surgery. As a result of a growing number of reports in the literature suggesting its safe use in pregnancy, operative laparoscopy in pregnancy has been performed at increasing frequency in many centres across the world in the last couple of decades. The challenging nature of laparoscopic surgery during pregnancy accounts for a proportion of the reluctance among surgeons to take this route.
Benefits of laparoscopic surgery
The major advantages of laparoscopic surgery during pregnancy, over traditional laparotomy, are more or less the same as in a non-pregnant woman. These include smaller abdominal incisions resulting in less post-operative pain, less infection and a reduced incidence of incisional hernias.
Further benefits of minimally invasive laparoscopic surgery are early return of gastrointestinal activity (due to less manipulation of the bowel during surgery), minimal post-operative adhesions and fewer incidences of intestinal obstruction. Laparoscopy is also associated with shorter hospitalization time and prompt return to regular life.
Additional benefits of laparoscopic surgery specific to pregnancy are the reduced risk of fetal depression by narcotic use [7] due to fewer requirements for strong analgesics, and more rapid post-operative recovery with resultant earlier mobilization, which helps minimize the increased risk of thromboembolism with pregnancy and surgery [17] .
Constraints and risks of laparoscopic surgery in pregnancy
Concerns regarding the deleterious effects of laparoscopic surgery on the mother and fetus include possible maternal haemodynamic changes and instability secondary to decreased venous return and cardiac output. Also, an increase in intra-abdominal pressure may lead to decreased uterine blood flow and increased intrauterine pressure. All of these changes could result in fetal hypoxia [10, 14, 15] . The acidosis experienced in patients undergoing a carbon dioxide pneumoperitoneum could be potentiated in the fetus, leading to respiratory acidosis in the mother of the Fig. 1 Hasson technique through intraumbilical incision fetus [15, [17] [18] [19] . Inadvertent uterine and fetal injury by Veress needle and primary trocar entry is another area of concern which renders the procedure risky, particularly in the third trimester.
The fetal and maternal risk factors are governed by the stage of the pregnancy. During the first trimester of pregnancy, the major risks are increased risk of miscarriage (12%) and possible teratogenesis [23] . Risk of miscarriage is possibly due to disturbance to the corpusluteum as the developing pregnancy is hormonally dependent on it in the first trimester. Laparoscopic surgery in the third trimester carries increase risk of preterm labour and poses unique technical difficulties and maternal risks due to the extent of the space occupied by the gravid uterus. Detail discussion of safety and technical aspects of operative laparoscopy in the third trimester is, however, beyond the scope of this article.
Conversely, in the second trimester, the risk of miscarriage, teratogenesis and preterm labour are minimal and the gravid uterus does not create an obstruction [1, 6, 8] . For these reasons, the second trimester is considered the safest and most pragmatic time period for surgery in pregnant patients [5, 13, 16, 22] .
However, the absolute safety of laparoscopic surgery during pregnancy in humans is yet to be established as no controlled studies have been reported yet. In a retrospective case control study, Curet et al. [4] compared 16 patients who underwent laparoscopic surgery with 18 control patients undergoing open laparotomy during their first or second trimester. There was no difference between laparotomy and laparoscopy outcomes. Gouldman et al. [12] reported no post-operative complications to mother or fetus in their series of laparoscopic cholecystectomies. Reedy et al. [20] analyzed 2,181 laparoscopies and 1,522 laparotomies performed in singleton pregnancies, between the fourth and twentieth weeks of gestation. There was no difference in laparoscopy and laparotomy in the rate of malformation and cumulative infant survival rate. Mazze and Kallen [17] published the largest study involving 5,405 pregnant patients and found no increased incidence of still births or congenital anomalies in each trimester.
Precautions
Some suggested precautions to be taken during performing laparoscopy in pregnancy include close intra-operative fetal monitoring by transvaginal ultrasound, positioning the patient in the left lateral decubitus position to prevent aorto-caval compression and meticulous attention on air way management to circumvent the increased risk of aspiration due to raised intra-abdominal pressure.
A Hasson open laparoscopic technique seems prudent in order to prevent inadvertent puncture of the uterus especially in advanced gestations. The technique involves the introduction of primary trocar through a 2-3-cm long superficial incision after dissection of fascia and incision of the peritoneum and finally the pneumoperitoneum is secured with a purse string suture. However, intraumbilical Veress technique to create pneumoperitoneum is feasible with sufficient care and the expertise as in our case (Fig. 1) .
It may be prudent to avoid intra-abdominal pressure rising beyond 15 mmHg which would pose technical difficulty in ventilating.
Maternal end tidal volume CO 2 should be monitored and kept within the normal range. Tocolytic agents need not be used prophylactically, but can be administered if the uterus starts contracting. Should elective surgery be embarked upon, the second trimester seems the ideal time for the successful completion of laparoscopic surgery with the least risk of maternal and fetal adverse effects. Moreover, an experienced theatre team and appropriate equipment are a prerequisite to the safety and success of operative laparoscopy in pregnancy [1, 2, 3, 7-9, 13, 22] .
Conclusion
The second trimester is traditionally considered to be the optimal time for laparoscopic procedures. The success and risk profile of laparoscopic surgery in pregnancy are skilldependent. Proper precautions should be embarked on to obviate the maternal and fetal risks arising from the anaesthesia and surgical procedure. The evidence so far available, based on retrospective cohort studies and case reports, suggest that it is safe and beneficial for the mother and the fetus. Nonetheless, absolute safety of laparoscopic surgery during pregnancy and the long-term effects have yet to be fully ascertained. Although randomised controlled studies are imperative to yield the answer to many of these clinical uncertainties, the feasibility is critically limited due to ethical reasons.
